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The first combine, or harvester-thre her, was used in I llinois in 
the fall of 1924. T wo hundred twelve acres of soybeans were harvested 
with it. The following year the number of combines in the state in­
creased to 12 and in 1926 to 64, one farmer having two machines in 
1926. 
Old Methods Wasted 30-Percent of Soybeans 
The first combine was bought by farmers who were trying to solve 
a serious harvesting problem. T hey were not satisfied with t he loss, ex­
pense, and labor of cutting soybeans with a mower or binder and the'n 
threshing them with a grain separator. T ests of these methods showed 
that the losses ranged all the way from 15 percent under the most 
ideal conditions to 45 percent under less favorable conditions, the av­
erage being about 30 percent. 
Farmers who brought the combine into Illinois had trouble buy­
ing the machine. They were' turned down by two of the larger mach­
inery companies and when the third company finally did sell them a 
combine there was no guarantee that it would do the work. Neverthe­
less the machine harvested soybeans efficiently and in good condition, 
even tho 60 acres were so weedy that they could hardly have been 
harvested by any other method. 
Combine Cuts Two-Thirds Off Losses 
To date the results of 24 tests in harvesting soybeans with the 
combine show an average total loss of only 8.89 percent, which in­
cludes the loss back of the cutter bar as well as the loss from the 
threshing . and separating parts of the combine. T his is a fine showing 
in the face of the conditions under which ' the combine was used during 
the past two seasons. Even tho the weather was extremely bad, farm­
ers using combines have had much better results in harvesting their 
soybean crop and also have a better quality of beans. Fig. 1 shows 
a combine harvesting soybeans. 
Wheat Losses Reduced One-Third 
I n 1925, 14 tests were made of the combine in harvesting wheat, 
and the average total loss was found to be 5.76 percent. T hat same 
year 53 threshing machines lost an average of 1.36 percent of the 
grain. Counts were made back of the cutter bar of the binder and 
around the shocks in five different wheat fields, and the average loss 
found to be 7.40 percent. T his made a total loss of 8.76 percent for 
3 
4  
C I R C U L A R  N o .  3 1 6  
c u t t i n g  w i t h  a  b i n d e r  a n d  t h r e s h i n g  w i t h  a  g r a i n  s e p a r a t o r ,  t h e  u s u a l  
m e t h o d  f o l l o w e d .  T h u s  t h e r e  w a s  a  s a v i n g  o f  m o r e  t h a n  o n e - t h i r d  o f  
t h e  l o s s e s  i n  f a v o r  o f  t h e  c o m b i n e .  I n  1 9 2 6  t h e  a v e r a g e  l o s s  f o r  t h e  
c o m b i n e  f o r  1 1  t e s t s  i n  w h e a t  w a s  4 . 7 2  p e r c e n t .  
C o m b i n e s  A l s o  E f f i c i e n t  o n  C l o v e r  S e e d  
T h e  c o m b i n e  a t  t h e  p r e s e n t  t i m e  s e e m s  m u c h  s u p e r i o r  t o  a n y  
o t h e r  m e t h o d  f o r  h a r v e s t i n g  s w e e t - c l o v e r  s e e d .  A  c o m b i n e  l o a n e d  t o  
t h e  U n i v e r s i t y  o f  I l l i n o i s  f o r  t e s t i n g  w a s  u s e d  t o  h a r v e s t  4 0  a c r e s  o f  
G r u n d y  c o u n t y  s w e e t  c l o v e r  w h i c h  y i e l d e d  3 0 0  b u s h e l s  o f  c l e a n  s e e d ,  
a n  a v e r a g e  o f  7 Y 2  b u s h e l s  a n  a c r e .  
F I G .  I . - H A R V E S T I N G  S O Y B E A N S  W I T H  A  C O M B I N E  
F a r m e r s  t r i e d  o u t  t h e  c o m b i n e  o n  t h e i r  o w n  i n i t i a t i v e  
i n  a n  e f f o r t  t o  c h e c k  t h e i r  h e a v y  s o y b e a n  h a r v e s t i n g  
l o s s e s  u n d e r  o r d i n a r y  m e t h o d s .  
R e d  a n d  a l s i k e  c l o v e r  m a y  b e  h a r v e s t e d  w i t h  t h e  c o m b i n e  i f  t h e r e  
i s  l i t t l e  g r e e n  m a t e r i a l .  O n e  f a r m e r  d e c i d e d  t h a t  t h e r e  w a s  t o o  m u c h  
g r e e n  m a t e r i a l  i n  h i s  c l o v e r  f o r  a  s u c c e s s f u l  j o b  o f  c u t t i n g  a n d  t h r e s h ­
i n g  i n  o n e  o p e r a t i o n ,  s o  h e  c u t  i t  w i t h  a  m o w e r ,  r a k e d  i t  i n t o  w i n d r o w s  
w i t h  a  s i d e - d e l i v e r y  r a k e ,  l e f t  i t  t o  c u r e ,  a n d  t h e n  t h r e s h e d  i t  w i t h  a  
c o m b i n e  b y  u s i n g  a  c y l i n d e r  t y p e  o f  h a y  l o a d e r  t o  g e t  t h e  c l o v e r  o n  
t h e  c o m b i n e  p l a t f o r m .  T h i s  m e t h o d  o f  h a r v e s t i n g  w a s  s a t i s f a c t o r y ,  
b u t  o f  c o u r s e  t o o k  m o r e  t i m e  t h a n  i f  b o t h  t h e  c u t t i n g  a n d  t h r e s h i n g  
h a d  b e e n  d o n e  i n  o n e  o p e r a t i o n .  
C o m b i n e  I d e a  D a t e s  B a c k  t o  1 8 4 0  
T h e  c o m b i n e  m e t h o d  o f  h a r v e s t i n g  a n d  t h r e s h i n g  i s  k n o w n  a s  t h e  
" o n c e  o v e r  a n d  i t ' s  a l l  o v e r "  m e t h o d ,  b e c a u s e  t h e  g r a i n  i s  c u t  a n d  
t h r e s h e d  i n  o n e  o p e r a t i o n  a n d  c l e a n  g r a i n  d e l i v e r e d  i n t o  t h e  b a g  o r  
w a g o n  b o x  r e a d y  f o r  m a r k e t  o r  s t o r a g e .  T h e  i d e a  d a t e s  b a c k  t o  a b o u t  
1 8 4 0 ,  b u t  i t  h a s  o n l y  b e e n  d u r i n g  t h e  p a s t  t w e n t y - f i v e  o r  t h i r t y  y e a r s  
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that the combine has been used to any great extent. It was developed 
commercially in the Pacific Northwest, and up until the last ten years 
it had been considered as being adapted only to that and similar arid 
regions. The combines used in this territory were of two types, the 
prairie, or level-land, machine, and the hillside machine. Many of 
these combines have a 24-foot cutter bar, a 36-inch cylinder, and a 
54-inch separating width. 
Helped Solve Labor Problem in Kansas 
About ten years ago the combine started to move eastward. The 
first one in Kansas was used in 1918. In 1926 8,294 combines har­
vested 3,100,000 acres, or more than 30 percent of the entire wheat 
acreage of Kansas. This in a large measure has solved the labor prob­
lem for Kansas farmers. After the combine moved from the arid 
FIG. 2.-"COMBININO" SWEET CLOVER 
Sweet clover gives the combine a severe test but this 
method seems much superior to any other at the present 
time. 
region of the West to the semi-arid region of the Central West, the 
next big jump was to the humid regions of the Mississippi valley. At 
the present time several combines are being used successfully in some 
of the eastern states. 
Combines Found on All Sizes of Farms 
Records are available on 52 of the 64 combines owned in Illinois. 
Five of these are owned by custom threshermen and are used for cus"': 
tom work only. Ten are owned by tenants. Eighteen are owned by 
farmers who own part of the land they operate and rent the rest of it, 
and 15 are owned by farmers who own all of the land they operate. 
There seems to be a place for the cooperatively owned combine and 
also for the custom machine. 
Distribution of the 52 combines on different sized farms follows: 
6  
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O n  f a r m s  o f  m o r e  t h a n  1 , 0 0 0  a c r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

S O l  t o  1 , 0 0 0  a c r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . .  .  . .  . . .  . . .  3  

6 0 1  t o  S O O  a c r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  2  

5 0 1  t o  6 0 0  a c r e s . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  8  

4 0 1  t o  5 0 0  a c r e s .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . .  3  

3 0 1  t o  4 0 0  a c r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2  

2 0 1  t o  3 0 0  a c r e s . . . . . . . . . . . . . . . . . . . . . . . . . .  .  . . . . . . . . . . . . . . . . .  .  . . . . . . . . . . . . . . .  7  

1 0 1  t o  2 0 0  a c r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  "  . . . . .  6  

L e s s  t h a n  1 0 0  a c r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . .  1  

F o r  c u s t o m  w o r k  o n l y . . . . . . . . . . . . . . . . . . . . . . . . . .  .  . .  . .  . . . .  . . . . .  . .  . .  . . . . .  .  . . . .  5  

A l l  t h e  m a c h i n e s  o n  f a r m s  o f  l e s s  t h a n  2 0 0  a c r e s  a n d  4  o f  t h e  7  
m a c h i n e s  o n  f a r m s  o f  2 0 1  t o  3 0 0  a c r e s  w e r e  u s e d  f o r  s o m e  c u s t o m  w o r k .  
T h r e e  T y p e s  N o w  B e i n g  U s e d  i n  I l l i n o i s  
T h e r e  a r e  t h r e e  t y p e s  o f  c o m b i n e s  i n  u s e  i n  I l l i n o i s  a t  t h e  p r e s e n t  
t i m e  a s  f a r  a s  t h e  p o w e r  u s e d  i s  c o n c e r n e d .  F i r s t  t h e r e  a r e  9 - ,  1 0 - ,  
a n d  1 2 - f o o t  m a c h i n e s  w i t h  s e p a r a t e  m o t o r s  m o u n t e d  o n  t h e m  t o  o p e r -
F I G .  3 . - C H E C K I N G  T H E  E F F I C I E N C Y  O F  A  C O M B I N E  
T h e  a v e r a g e  t o t a l  l o s s  o f  h a r v e s t i n g  s o y b e a n s  w i t h  
a  c o m b i n e  i s  o n l y  S . 9 9  p e r c e n t  f o r  t w e n t y - f o u r  t e s t s  m a d e  
t o  d a t e ,  w h e r e a s  t h e  l o s s e s  w i t h  o r d i n a r y  m e t h o d s  r a n g e  
a l l  t h e  w a y  f r o m  1 5  t o  4 5  p e r c e n t .  
a t e  t h e  c o m b i n e .  T h e s e  m a y  b e  d r a w n  w i t h  a  t r a c t o r  o r  b y  h o r s e s .  
T h e r e  a r e  a l s o  9 - a n d  1 0 - f o o t  s i z e s  w i t h  p o w e r  f u r n i s h e d  e i t h e r  b y  a  
s e p a r a t e  m o t o r  m o u n t e d  o n  t h e  c o m b i n e  o r  b y  a  p o w e r  t a k e - o f f  f r o m  
t h e  t r a c t o r  p u l l i n g  i t .  A  2 0 - h o r s e p o w e r  m o t o r  i s  c o m m o n l y  u s e d  f o r  
t h e  9 - a n d  1 0 - f o o t  s i z e  a n d  a  2 5 - h o r s e p o w e r  m o t o r  f o r  t h e  1 2 - f o o t  
S I z e .  
T h e  t h i r d  t y p e  o f  c o m b i n e  w a s  g i v e n  i t s  f i r s t  t r i a l  t h e  f a l l  o f  1 9 2 6  
i n  s o y b e a n s .  I t  i s  m o u n t e d  o n  a  t r a c t o r  a n d  d r i v e n  b y  t h e  t r a c t o r  t h r u  
t h e  b e l t  p u l l e y .  T h e  c u t t e r  b a r  i s  d i r e c t l y  i n  f r o n t  o f  t h e  t r a c t o r ,  t h e  
t h r e s h i n g  a n d  s e p a r a t i n g  p a r t s  a r e  o n  t h e  r i g h t  s i d e ,  a n d  t h e  g r a i n  t a n k  
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on the left. The machine has possibilities but will have to be changed 
to cut lower before it will harvest soybeans as efficiently as the other 
types' of combine. 
Two types of cylinders are in use: (1) the common peg-tooth 
cylinder as found in practically all stationary threshers with similar 
concave teeth; and (2) the bar type of cylinder, consisting of a series 
of corrugated bar with concaves similar to the grate in threshers. 
These two types are shown in Figs. 4 and 5. 
FIG. 4.-THE COMMON PEG-TOOTH CYLINDER USED 

IN COMBINES 

The threshed grain is delivered by three different methods: (1) a 
wagon is hitched alongside and receives the grain directly from the 
combine; (2) a grain tank with a capacity of 30 to 65 bushels is 
mounted on the combine and the grain quickly delivered from the 
tank to a wagon or truck either by gravity, by a bucket elevator, or 
by a grain blower; or (3) a bagging attachment is used for bagging 
the grain, the bags being carried on the machine and then dumped 
4 to 6 at a place. 
15-30 Tractor Most Common for Pulling 
The most common size of tractor used to pull the combine in 
Illinois is a 15-30. However, some of the 10-foot and 12-foot ma­
chines having a separate motor attached are being pulled by 10-20 
and 12-20 tractors. If a grain wagon is to be pulled by the same 
tractor alongside the combine and the ground is soft, a 10-20 trac­
tor will not have enough power as the wagon fills with grain. 
Combines with 9-foot and 10-foot cutter bars that get their power 
thru a power take-off are pulled and operated by a 15-30 or an 18-32 
8  
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t r a c t o r .  U n d e r  o r d i n a r y  c o n d i t i o n s  t h i s  s i z e  o f  t r a c t o r  s e e m s  t o  h a n d l e  
t h e  9 - a n d  t h e  1 0 - f o o t  c o m b i n e  s a t i s f a c t o r i l y .  O n  w e t  g r o u n d  o r  i n  
v e r y  h e a v y  g r a i n  o r  h e a v y  s w e e t  c l o v e r  t h e  m o t o r  i s  o v e r l o a d e d ,  a n d  
t h e  c o m b i n e  c y l i n d e r  f a l l s  b e l o w  t h e  r a t e d  s p e e d .  T h e  e f f i c i e n c y  o f  
t h e  c o m b i n e  i s  r e d u c e d  a c c o r d i n g l y .  
H o r s e s  S o m e t i m e s  U s e d  t o  P u l l  C o m b i n e s  
C o m b i n e s  o p e r a t e d  b y  s e p a r a t e  m o t o r s  m a y  b e  p u l l e d  b y  h o r s e s .  
S i x  a n d  e i g h t  h o r s e s  r e s p e c t i v e l y  a r e  u s e d  f o r  t h e  1 0 - a n d  1 2 - f o o t  c o m ­
b i n e s .  D u r i n g  t h e  1 9 2 6  h a r v e s t  i n  I l l i n o i s  o n e  f a r m e r  u s e d  h o r s e s  f o r  
F I G .  5 . - T H E  B A R  T Y P E  O F  C Y L I N D E R  U S E D  I N  C O M B I N E S  
o p e n i n g  u p  a  f i e l d  a n d  a n o t h e r  t r i e d  h o r s e s  i n  h a r v e s t i n g  b e a n s  w h e n  
h e  c o u l d  n o t  g e t  e n o u g h  t r a c t i o n  w i t h  h i s  t r a c t o r .  
T h r e s h i n g  C o s t s  C u t  H a l f  t o  T w o - T h i r d s  
D e f i n i t e  c o s t  r e c o r d s  a r e  n o t  y e t  a v a i l a b l e  t o  t h e  E x p e r i m e n t  S t a ­
t i o n  o n  t h e  c o m b i n e  i n  I l l i n o i s .  H o w e v e r ,  s o m e  w h o  h a v e  u s e d  t h e  
c o m b i n e  s t a t e  t h a t  h a r v e s t i n g  w i t h  i t  c o s t s  o n l y  a b o u t  o n e - t h i r d  a s  
m u c h  a s  w i t h  t h e  u s u a l  m e t h o d s .  
T h e  a v e r a g e  l i f e  o f  t h e  c o m b i n e  i n  I l l i n o i s  i s  e s t i m a t e d  b y  t h e  
u s e r s  a s  a b o u t  t e n  y e a r s .  
C o m b i n e s  H a r v e s t  1 1 , 1 0 5  A c r e s  i n  1 9 2 6  
R e c o r d s  f r o m  5 2  o f  t h e  6 3  o w n e r s  o f  c o m b i n e s  i n  I l l i n o i s  s h o w  
t h a t  i n  1 9 2 6  t h e y  h a r v e s t e d  1 1 , 1 0 5  a c r e s  o f  s m a l l  g r a i n ,  b e a n s ,  a n d  
g r a s s  s e e d s ,  d i s t r i b u t e d  i n  t h i s  w a y :  w h e a t  2 , 8 7 6  a c r e s ,  o a t s  1 , 2 5 2  
a c r e s ,  s o y b e a n s  5 , 8 5 6  a c r e s ,  s w e e t  c l o v e r  4 6 0  a c r e s ,  r e d  c l o v e r  7 1  a c r e s ,  
t i m o t h y  8  a c r e s ,  a l s i k e  1 2  a c r e s ,  b u c k w h e a t  3 5  a c r e s ,  r y e  6  a c r e s ,  a n d  
b a r l e y  5 2 9  a c r e s .  T h e  a v e r a g e  t o t a l  n u m b e r  o f  a c r e s  h a r v e s t e d  b y  
e a c h  c o m b i n e  w a s  2 1 3 .  T h e  t a b l e  o n  p a g e s  1 0  a n d  1 1  s h o w s  t h e  n u m ­
b e r  o f  a c r e s  h a r v e s t e d  b y  e a c h  m a c h i n e .  
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Five Factors Limit Acreage Harvested 
The annual acreage harvested by each combine depends upon the 
size of the machine, number of different crops harvested, ease with 
which different crops are harvested, weather conditions, and length of 
harvesting season for each crop. 
The most common sizes of combines are 10-, 12- and 16-foot 
machines. Some, however, are being made that have an 8-foot cutter 
bar, with corresponding cylinder and separating capacities. A combine 
will cut an average of %0 to %0 of an acre an hour for each foot of 
width. 
Of course the greater the number of different crops harvested with 
the combine, provided they do not ripen at the same time, the greater 
will be the number of acres that the combine can harvest each year. 
Combine Can Be Used About Half of July 
It is necessary to delay going into a field with a combine an aver­
age of two days following each rain in July and August. For this 
reason the distribution of rainfall during harvest is a more import­
ant influence in harvesting with the combine than is the amount of 
rainfall during the harvest season. 
TABLE I.-POSSIBILITIES FOR THE USE OF COMBI ES DURING JULY IN ILLINOIS 
1 1910 \ 1911 \ 1912 1 1913 \ 1914 \ 1915 1 1916 1 1917 \ 1918 
-In-ch-e-s-<?f-ra-in-f-al-l.-..-..-.-..-.-..-.-.. -: .-. I2.76I~3.6R1 .521 .44IUOI~I2.73I2.25 
ApproxImate number of days SUIt­
able for combining.... . . . . . . . 11 12 12 9 18 11 17 16 21 
11919 11920 192111922 I 1923 I 1924 11925 1 1926 1-­
-In-ch-e-so-J-ra-in-fa-U-..-.-..-. -..-..-.-..-.- 66 13:1912.5412.0413.261~11.1414.381--: .-.12. 
ApproxImate number of days SUIt­
able for combining.... . . .. . . . 17 13 18 15 17 15 13 18 
The average rainfall during July at Urbana, Illinois, for the past 
seventeen years is 2.53 inches. Table 1 gives the July rainfall from 
1910 to 1926 and also the probable number of days the combine could 
be used. For these years the number of days during July suitable for 
harvesting with the combine varied from 9 to 21, giving an average of 
15 days. The most July rain during this period fell in 1915 when 
there were 7.3 inches. Even that year there were 11 days the com­
bine could work. The least July rain during the same period was .62 
inch in 1911, and on the same basis there were only 12 days during 
which the combine could work. 
Grain Must Be Ripe to "Combine" 
To "combine" successfully and have a low moisture content, grain 
must stand from 7 to 10 days longer than when cut with a binder. As 
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1 2  C I R C U L A R  N o .  3 1 6  
t h e  g r a i n  g e t s  d e a d  r i p e ,  i t  d r i e s  o u t  r a p i d l y .  L e t t i n g  i t  s t a n d  a  d a y  
o r  t w o  l o n g e r ,  t h e r e f o r e ,  m a y  m a k e  i t  a  h i g h e r  g r a d e  a s  w e l l  a s  k e e p  
i t  f r o m  h e a t i n g  i n  t h e  b i n .  T h e r e  i s ,  o f  c o u r s e ,  a  p o s s i b l e  h a z a r d  f r o m  
h a i l ,  w i n d ,  a n d  h e a v y  r a i n  w h e n  t h e  g r a i n  i s  l e f t  s t a n d i n g  i n  t h e  f i e l d  
a f t e r  i t  i s  d e a d  r i p e .  H o w e v e r ,  p a s t  e x p e r i e n c e  w o u l d  i n d i c a t e  t h a t  t h i s  
h a z a r d  h a s  b e e n  o v e r e m p h a s i z e d .  T h e  c o m m o n  v a r i e t i e s  o f  w h e a t  
g r o w n  i n  I l l i n o i s  s h a t t e r  v e r y  l i t t l e  w h e n  l e f t  s t a n d i n g  a f t e r  d e a d  r i p e .  
O a t s  s h a t t e r  m u c h  m o r e  t h a n  w h e a t  a n d  s h o u l d  n o t  b e  l e f t  s t a n d i n g  
a n y  l o n g e r  t h a n  i s  a b s o l u t e l y  n e c e s s a r y .  S o m e  c o m b i n e  o w n e r s  a r e  
h a r v e s t i n g  t h e i r  o a t s  a t  t h e  p r o p e r  t i m e  e v e n  i f  t h e y  h a v e  t o  p u l l  o u t  
o f  a  w h e a t  f i e l d  t o  d o  i t .  
T w o  M e n  O r d i n a r i l y  C a n  H a n d l e  C o m b i n e  
O r d i n a r i l y  t w o  m e n  a r e  a l l  t h a t  a r e  n e e d e d  t o  o p e r a t e  t h e  t r a c t o r  
a n d  c o m b i n e .  I n  a  f e w  i n s t a n c e s  o n e  m a n  h a s  h a n d l e d  t h e  w h o l e  
o u t f i t .  T h e  n u m b e r  o f  m e n  n e e d e d  t o  h a u l  t h e  g r a i n  w i l l  d e p e n d  u p o n  
t h e  l e n g t h  o f  t h e  h a u l ,  t h e  y i e l d  o f  g r a i n ,  a n d  t h e  e q u i p m e n t  u s e d  f o r  
h a u l i n g .  U s u a l l y  f r o m  o n e  t o  t h r e e  m e n  a r e  n e e d e d  f o r  h a u l i n g .  
" C o m b i n e d "  G r a i n  o f  H i g h  Q u a l i t y  
T h e  f i r s t  y e a r  c o m b i n e s  w e r e  u s e d  i n  I l l i n o i s  f o r  h a r v e s t i n g  s m a l l  
g r a i n  s o m e  e l e v a t o r  m e n  r e f u s e d  t o  a c c e p t  " c o m b i n e d "  w h e a t  d i r e c t  
f r o m  t h e  m a c h i n e  b e c a u s e  t h e y  t h o u g h t  i t  w o u l d  h e a t .  T h a t  y e a r ,  
1 9 2 5 ,  o n e  m a n  s e n t  a  c a r l o a d  o f  " c o m b i n e d "  w h e a t  d i r e c t  t o  t h e  C h i ­
c a g o  m a r k e t s  b e c a u s e  t h e  l o c a l  g r a i n  b u y e r  d i d  n o t  w a n t  t o  r i s k  i t .  
H e  g o t  t h e  t o p  p r i c e  f o r  t h e  c a r l o a d .  I n  1 9 2 6  t h e r e  w a s  n o  t r o u b l e  i n  
h a n d l i n g  t h e  " c o m b i n e d "  w h e a t .  I n  f a c t ,  m a n y  e l e v a t o r  m e n  s a i d  i t  
w a s  t h e  b e s t  w h e a t  t h e y  b o u g h t .  " C o m b i n e d "  w h e a t  w a s  a s  d r y  a  
t h a t  h a r v e s t e d  a n d  t h r e s h e d  t h e  u s u a l  w a y .  
I n  1 9 2 5  a n d  1 9 2 6  t h e  s o y b e a n  h a r v e s t i n g  s e a s o n  w a s  e x c e p t i o n ­
a l l y  w e t .  U n d e r  t h e s e  c o n d i t i o n s  t h e  " c o m b i n e d "  s o y b e a n s  n o t  o n l y  
w e r e  d r i e r  b u t  a l s o  g e r m i n a t e d  h i g h e r  t h a n  t h o s e  h a r v e s t e d  t h e  u s u a l  
w a y .  T h e  g r e a t e s t  d i f f e r e n c e  i n  m o i s t u r e  c o n t e n t  f o u n d  i n  b e a n s  
t h r e s h e d  t h e  s a m e  d a y  i n  a d j a c e n t  f i e l d s  w i t h  t h e  c o m b i n e  a n d  g r a i n  
s e p a r a t o r  w a s  1 0 . 1  p e r c e n t .  T h e  m o i s t u r e  c o n t e n t  o f  t h e  b e a n s  t h r e s h e d  
b y  t h e  g r a i n  s e p a r a t o r  w a s  2 4 . 6  p e r c e n t ,  w h i l e  t h o s e  h a r v e s t e d  w i t h  
t h e  c o m b i n e  h a d  a  m o i s t u r e  c o n t e n t  o f  1 4 . 5  p e r c e n t .  I n  1 9 2 5 ,  o f  9 0  
l o t s  o f  s o y b e a n s  s u b m i t t e d  t o  t h e  I l l i n o i s  C r o p  I m p r o v e m e n t  A s s o c i ­
a t i o n  f o r  c e r t i f i c a t i o n ,  o n l y  6  l o t s  p a s s e d  t h e  g e r m i n a t i o n  t e s t .  F i v e  
o f  t h e  6  l o t s  c e r t i f i e d  w e r e  h a r v e s t e d  w i t h  t h e  c o m b i n e ,  w h i l e  o n l y  6  
o f  t h e  9 0  l o t s  w e r e  h a r v e s t e d  w i t h  t h e  c o m b i n e .  S t a n d i n g  g r a i n  d r i e s  
o u t  m u c h  f a s t e r  a f t e r  a  r a i n  t h a n  d o e s  s h o c k e d  g r a i n .  O n  t h e  o t h e r  
h a n d ,  a  l i g h t  s h o w e r  t h a t  m i g h t  n o t  s t o p  s h o c k  t h r e s h i n g  w o u l d  p r o b ­
a b l y  d e l a y  " c o m b i n i n g "  f o r  a  n u m b e r  o f  h o u r s .  
13 COMBINES IN ILLINOIS 
Scattered Straw Easily Plowed ~.l 
Combines spread the straw evenly over the ground in such a way 
that it can be plowed under easily. Several owners have stressed this 
as one of the big advantages of the combine. Some question has been 
raised as to the effect of the scatte;ed straw on a young clover crop. 
To date none of the combine users has reported any bad effect from 
the straw. 
Some farmers wish to save the straw for their livestock. Several 
different methods have been used to do this. The straw spreader is 
taken off the combine and the straw put in windrows in the field. It 
may then be gathered with a hay loader and by use of slings can be 
put into the barn with very little labor and expense. One combine 
user saved all of the straw he wanted by this method and stated that 
it took no more labor and expense than to shock the grain on the same 
area. Another method is to use a buck rake and baler to save wheat 
straw that is needed for bedding. This method is favored by many 
because baled straw takes less space and is much easier to bed with 
than loose straw from a stack. Some companies are making straw 
bunching attachments for their combines, which pile the straw in the 
field. It then can be hauled to the barn or baled in the field. 
Troubles and Adjustments of the Combine 
Bean Lo'sses High Unless Combine Cuts Low 
Losses back of the cutter bar are the heaviest ones in harvesting 
soybeans with the combine. The amount of loss depends upon the 
amount of lodging, the height of cut, and the height of the lowest pods 
on the stems. With a properly adjusted combine on level ground it 
is possible to cut as low as 4 inches above the ground. To do this it 
is necessary in some cases to use a special low-cutting type of cutter 
bar. Special shoes are used as runners at each end of the cutter bar 
to keep the guards from entering the ground. This change is neces­
sary if the cutter bar is to run as low as possible at all times. Lodged 
beans, even when leaning in the direction of travel, are picked up 
quite satisfactorily by slowing up the forward motion of the combine. 
The reel slats then move faster than the forward travel of the com­
bine and the reel picks up the stalks and puts them back on the plat­
form. 
The importance of low cutting with a combine is emphasized by 
the fact that if one or two pods are left at the base of the stalk, the 
loss runs very high. For instance, Manchu beans, which are widely 
grown in Illinois, will average about 140,000 beans a bushel. A loss 
of three beans a square foot means a loss of about one bushel an acre. 
1 4  
C I R C U L A R  N o .  3 1 6  
T h e  i m p o r t a n c e  o f  c u t t i n g  c l o s e  t o  t h e  g r o u n d  i s  e v i d e n t  f r o m  t h e  
f o l l o w i n g  f i g u r e s :  
T e s t  H e i g h t  o f  c u t  L o s s  b a c k  o f  c u t t e r  b a r  
N o .  i n  i n c h e s  i n  b u s h e l s  a n  a c r e  
1  6  9 . 0 7  
2  6  8 . 6 9  
3  6  8 . 8 2  
4  6  8 . 1 4  
5  5  5 . 6 5  
6  6  6 . 3 0  
7  6  1 0 . 0 8  
8  5  4 . 4 1  
9  4  . 6 3  
1 0  4  . 5 0  
1 1  4  . 6 3  
1 2  4  1 . 2 6  
T e s t s  9  t o  1 2  i n c l u s i v e  w e r e  m a d e  a f t e r  t h e  c u t t e r  b a r  h a d  b e e n  
l o w e r e d  t o  c u t  c l o s e  t o  t h e  g r o u n d .  S i n c e  t h e  t e s t s  w e r e  n o t  m a d e  i n  
t h e  s a m e  f i e l d  e v e n  t h o  m a d e  i n  t h e  s a m e  v a r i e t y  o f  s o y b e a n s ,  t h e  
d i f f e r e n c e  c a n n o t  b e  a t t r i b u t e d  t o  t h e  h e i g h t  o f  c u t  a l o n e .  W i t h  d i f ­
f e r e n t  s t r a i n s  o f  t h e  s a m e  v a r i e t y  a n d  u n d e r  d i f f e r e n t  c o n d i t i o n s  t h e  
l o w e s t  p o d s  g r o w  a t  d i f f e r e n t  h e i g h t s  o n  t h e  s t a l k .  H o w e v e r ,  t h e  t e s t s  
d o  s h o w  a  h e a v y  l o s s  w h e n  s o y b e a n s  a r e  c u t  a s  h i g h  a s  6  i n c h e s  a b o v e  
t h e  g r o u n d .  
W e e d s  S o m e t i m e s  H a n d i c a p  C o m b i n e  
W e e d s  c a u s e  s o m e  t r o u b l e ,  e s p e c i a l l y  i f  t h e y  a r e  t a l l  a n d  t h e  s o y ­
b e a n s  s h o r t .  T h e  r e e l  m u s t  b e  s e t  l o w  e n o u g h  t o  g e t  t h e  b e a n s  a n d  
t h e n  i t  a l s o  g e t s  t h e  w e e d s .  B u l l  n e t t l e s  w h i c h  h a v e  f r u i t  v a r y i n g  
f r o m  %  t o  %  o f  a n  i n c h  i n  d i a m e t e r  c a u s e  l o t s  o f  t r o u b l e .  T h e y  a r e  
h a r d  t o  g e t  o u t  a n d  m a n y  a r e  m a s h e d .  T h i s  n o t  o n l y  g i v e s  t h e  b e a n s  
a  b a d  a p p e a r a n c e  b u t  a l s o  a d d s  t o  t h e i r  m o i s t u r e  c o n t e n t .  T h e  b a r  
t y p e  o f  c y l i n d e r  m e e t s  t h i s  c o n d i t i o n  a  l i t t l e  b e t t e r  t h a n  t h e  t o o t h  c y l ­
i n d e r  b e c a u s e  t h e  b a r  c y l i n d e r  d o e s  n o t  m a s h  a s  m a n y  o f  t h e  b e r r i e s .  
W e e d s  a n d  s w e e t  c l o v e r  a s  h i g h  a s  t h e  w h e a t  a l s o  c a u s e d  s e r i o u  
t r o u b l e  i n  h a r v e s t i n g  s m a l l  g r a i n  b e c a u s e  t h e  b r o k e n  s t e m s  w e r e  h a r d  
t o  g e t  o u t  o f  t h e  g r a i n .  
S l o w  C y l i n d e r  S p e e d s  P r e v e n t  S p l i t  B e a n s  
T o  p r e v e n t  s p l i t t i n g  t h e  s o y b e a n s ,  t h e  c y l i n d e r  s p e e d  m u s t  b e  r e ­
d u c e d  t o  a b o u t  o n e - h a l f  t h a t  f o r  t h r e s h i n g  s m a l l  g r a i n  a n d  a t  t h e  s a m e  
t i m e  t h e  o t h e r  p a r t s  o f  t h e  m a c h i n e  r u n  a t  r a t e d  s p e e d .  S p e c i a l  
s p r o c k e t s  a r e  f u r n i s h e d  b y  t h e  c o m p a n i e s  t o  g e t  t h e  c o r r e c t  c y l i n d e r  
s p e e d .  
S w e e t  C l o v e r  G i v e s  C o m b i n e  S e v e r e  T e s t  
S w e e t - c l o v e r  s t a l k s  a r e  v e r y  l i g h t  a n d  b u s h y  w h e n  r i p e .  C o n s e ­
q u e n t l y  t h i s  c r o p  g i v e s  s o m e  t r o u b l e  i n  h a r v e s t i n g  w i t h  t h e  c o m b i n e  
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because the platform canvas does not readily carry the material. One 
or two extra men must be kept back of the platform to force the ma­
terial down into the machine with heavy brooms. 
Combines run by a separate motor and those getting their power 
thru a power take-off from the tractor pulling them have been used 
for harvesting sweet clover. Since it takes considerable power to 
handle sweet clover, the combines with a separate motor have an ad­
vantage over those driven by a power take-off, as arranged on the 
machines used. When a separate motor is used and the combine is 
taking in more material than it can handle, it is possible to stop the 
forward motion of the combine without stopping the threshing and 
separating parts of the machine. On the other hand, if the combine is 
driven with the power take-off and starts to choke, the threshing and 
separating parts stop when the forward motion of the combine is halted 
with the present clutch and take-off arrangement. Before the machine 
can be started again, the cylinder must be unchoked by hand. 
As sweet clover seed does not ripen evenly, there will be both 
green and ripe seed harvested. The seed should be dried artificially 
or spread out thin enough so it will not heat. It is a good plan to run 
the seed over a fanning mill immediately after harvesting to separate 
the ripe seed from the green. Grundy county sweet clover ripens evenly, 
so that there is little danger from heating. 
Combine Can Claim Many Advantages 
Advantages of the combine include the saving of twine, time, la­
bor, and grain, and in many cases the production of a better-quality 
product. Some combine owners report that the machine has paid for it­
self in a single year, and others that they have made a very large pay­
ment on the investment. The combine to a large extent has solved the 
problems of harvesting soybeans and sweet clover. The quality of the 
grain is better in most cases, as is shown in Table 2. The combine also 
has lightened the work of the farm women during the harvest, for in 
many instances four men are doing the work that formerly took a large 
number of men. The combine has the advantage of spreading the straw 
on the ground at the t ime the grain is threshed if not needed for live­
stock. 
Machine Also Has Its Disadvantages 
A number of disadvantages of the combine in the humid regions 
have been mentioned by prospective. buyers. Some of these are real 
and some are imaginary. The first year the combines were used for 
harvesting small grain some elevator men refused to accept "com­
bined" grain because of a preconceived notion that it could not be 
handled without heating. The experiences of the past two years tend 
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t o  d i s p r o v e  t h i s  i d e a .  T h e  f i r s t  c o s t ,  r a n g i n g  f r o m  a b o u t  $ 1 , 1 0 0  t o  
$ 2 , 2 0 0 ,  i s  g i v e n  a s  a  r e a l  o b j e c t i o n .  I n  m a n y  c a s e s  i t  w o u l d  m e a n  
d u p l i c a t i o n  o f  s o m e  o f  t h e  m a c h i n e r y  a l r e a d y  o n  t h e  f a r m .  H i g h  
m o i s t u r e  c o n t e n t ,  w e t  s e a s o n s  a n d  w e e d s ,  r a i n ,  h a i l ,  a n d  s a v i n g  o f  t h e  
s t r a w  h a v e  a l l  b e e n  m e n t i o n e d  a s  o t h e r  d i s a d v a n t a g e s  o f  t h e  c o m b i n e .  
O f  t h e s e  t h e  m o s t  i m p o r t a n t  s e e m  t o  b e  w e t  s e a s o n s  a n d  w e e d s ,  w h i c h  
g o  t o g e t h e r .  A  w e t  s e a s o n  c a u s e s  t r o u b l e  i n  " c o m b i n i n g "  g r a i n  j u s t  
t h e  s a m e  a s  i t  d o e s  i n  t h e  c o m m o n  m e t h o d  o f  h a r v e s t i n g  a n d  - t h r e s h ­
- i n g ,  b u t  t h e  c o m b i n e  m e t  t h e  c o n d i t i o n  b e t t e r  i n  1 9 2 6 .  
